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O 2. SE5»¼ÂÍ¥.1V: 
ȏȑțȱ ȭȑȝV OS Ç×Šĉj 
:ȋȾȧȵɀȖ 
LX 406Re-2 
front.cc.tohoku.ac.jp Linux UTF-8 
 
Ʃ SSHǦŽ&ŵǥȜɀȖǹËQGǓǶǎǡǠy2¡ǹƨǰǙȪȼȉȸȱǠǓƼ=ċǑǟǃǶĦÖǈ UNIX, 
Linux, OS XǥhSǦ SSH ȈȸǾǼȾȝȕȨȝǈǾȾȑȝɀȺǐǷǟǃǭǓƼǾȾȑȝɀȺǐǷǟǃǣǃhSǦĦ
ÖǥĪĈŀǤǏĕťǊǚǐǃƼ 
Ʃ :ȋȾȧȵɀȖǥ OSǦ LinuxǠǓƼ3ƍƊËQÆǤǳǶŞřǥǮ=ċǠǉǭǓ1ƼǼȄǿȾȝÓǥh
SǦƻ4U=ċ¿»$Ǥ=ċčŦǑ=ċŀĐQǡ;ÕȤȑȽɀȞǹđŇǑǟǱǴǃǭǓƼ 
                                            
ƭƩȤȑȽɀȞŞřÆǦ ƮƬƭƱ  ư Ñ ƭƯ ÇǠíǑǭǑǙƼƩ
［大規模科学計算システム］
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Ʃ :ȋȾȧȵɀȖǫǥ;]ȼȉǾȾÊǤǦ3ƍƊǡĠ~ƊǥȬǼǹ§ǓǶōǈǂǵǭǓƼƊȬǼǥ§
ÆöǤǝǃǟǦ×ŝ 19 ȬɀȐǥƾSSH ǼȈȓȑŞřƊĊ§ȍɀȣǥ=ċÆöƿǹǏLÿǊǚǐǃƼ 






Ʃ ƾȖɀȰȟȺƿƻƾĦÖƿƻƾterminalƿǣǢǥ SSH ȈȸǾǼȾȝȕȨȝǹűEǑǭǓƼȋȯȾȞǹ1AǓǶȪȼȾȪȝ
ǈŊěǐǷƻȋȯȾȞǥǛOǌă¥ǤǣǵǭǓƼ
Ò»Â 1. ¸ÕÆÏÖ½©§Ô¶¯Õ 









Ʃ SSH ȈȸǾǼȾȝȕȨȝǥǝǠǂǶƾTera TermƿǡǃǄȨȹɀȕȨȝǹǾȾȑȝɀȺǑǭǓƼǥȬɀȐǇǴȗ
ǿȾȼɀȞǠǉǭǓƼ2016 3ÑĆbǥÐÅāǦ 4.90ǠǓƼȗǿȾȼɀȞǾȾȑȝɀȺäǹŇǜǟǊǚǐ
ǃƼ
Tera TermȗǿȾȼɀȞȬɀȐɈƩ http://sourceforge.jp/projects/ttssh2/ 
Ʃ
l¸ÕÆÏÖ½©§*Ke
Ʃ ƾȭȑȝVƿǹ±zƻƾȍɀȦȑƿǦ SSH2 ǹƄ­Ǒƻ[OK]ǹ®ǑǭǓƼ
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Ʃ qŏêğxŖĩȏȑțȱǠǦƻ ǆFǰǥ;ÕĉjŘzǹċ¤ǑǟǃǭǓƼ ǎǷǤǳǵȤȑǣǢǥe×ēǣŘ
zƻǭǙRǼȪȹȊɀȏȷȾǥĉjoÂĨǈłEēǤŘzǐǷǭǓƼǎǷǦƻ=ċĒƉÊǤ)ƽǥ IDǤǂǴǇ
ǒǰŇǜǟǃǭǓǥǠƻ ŽǦäǥōǦǂǵǭǕǺƼ 
Ʃ ǼȪȹȊɀȏȷȾǈ=ċǠǉǣǃǡǃǄhSǤǦƻ ǎǥŘzǈoÎǐǷǟǃǶǎǡǈĿǅǴǷǭǓƼ .cshrc Ȩǻ
ǾȺ(csh ǹ=ċǓǶhSƻȓȾȖɀǥŏz*)Ʃ ǭǙǦ .login ȨǻǾȺɃsh ǹ=ċǓǶhSɄǤƻȓȾȖɀǠċ¤










Ʃ ȨǻǾȺŷżǹŇǄŊēǣǼȪȹȊɀȏȷȾǦ LinuxǠǦƾgftpƿƻWindowsǠǦƾWinSCPƿƻOS XǠǦ
ƾCyberduckƿǣǢǠǓƼ=ċÆöǤǝǃǟǦǗǷǘǷǥȯȠȵǼȺǹǏLÿǊǚǐǃƼǼȪȹȊɀȏȷȾǥŘz
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n GUIアプリケーションを利用する方法 
 






Ʃ éüǠ X Window SystemǈǾȾȑȝɀȺǐǷǟǃǭǓƼȼɀȄȺĦÖǇǴǥèǤȼȉǾȾǑǟǊǚǐǃƼ 
X ForwardingǤǳǵȼɀȄȺĎƞǤǼȪȹȊɀȏȷȾĎƞǈŊěǐǷǭǓƼ 
Ʃ
Ò»Â 2. Matlab ¬W « 












Ʃ Windowsċ XȍɀȣǦƻXȍɀȣȕȨȝǡǑǟǃǊǝǇǥȲɀȄǇǴŬnǐǷǟǃǭǓƼ 
 
Ʃ Ʃ ȿASTEC-X ɃǼȑțșȈȿȁșȈȑɄ 
Ʃ Ʃ ȿExceedɃOpen Text ExceedƩ ȃɀȪȾțȆȑȝȿȁȈȏɀȞɄ 
 
Ʃ ǗǷǘǷǥ=ċÆöǤǝǃǟŜǑǊǦRĜǥ HP ǹǏLÿǊǚǐǃƼǢǛǴǥȕȨȝǱþÄŚ#āǈǂǵǭǓƼ 
	
l Windows¦#>¥ Linux ¬¯Õ»ÂÖÓ «e
Ʃ WindowsǤƾOracle VM VirtualBoxƿɃƾVirtualBoxƿɄǡǃǄ£GȕȨȝǿȀǼǹǾȾȑȝɀȺǑƻǗǥĉ
jǤ Linux ǹǾȾȑȝɀȺǑǭǓƼ 
 
Ʃ ƾVirtualBoxƿǦǥȬɀȐǇǴȗǿȾȼɀȞǠǉǭǓƼƾVirtualBox platform packagesƿɃĆb ċǑǟǃ
Ƕ OSǤSǜǙǱǥɄǡƾVirtualBox Extension PackƿǥÆǹȗǿȾȼɀȞǑƻǾȾȑȝɀȺǹŇǜǟǊǚǐǃƼǾ
ȾȑȝɀȺÆöǥŜįǦȯȠȵǼȺǹǏLÿǊǚǐǃƼ2016 3ÑĆbǥÐÅāǦ 5.0.16ǠǓƼ 
 












ǓƼȓȾȖɀǠEęŞǹŇǜǟǃǶǥǦƻlubuntu 15.10 ǠǓƼǥȬɀȐǇǴȗǿȾȼɀȞǑƻVirtual 
Boxǥ£ĉjǤǾȾȑȝɀȺǑǟǊǚǐǃƼǾȾȑȝɀȺÆöǥŜįǦRȯȠȵǼȺǹǏLÿǊǚǐǃƼ 
 
lubuntu ȗǿȾȼɀȞɈ  http://lubuntu.net 
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【OS Xからの利用】 

















Â7ĈȪȼȉȸȱƩ Ʃ Ʃ ~ Ʃ
Ʃ





Ʃ GaussianǦƻCarnegie-Mellonqxǥ Pople ǹ	ǡǑǟƍđǐǷǙ9tŶƃŖĩȪȼȉȸȱȤșȊɀȐ
ǠǓƼī_ǤǸǙǶƝĳƧēȳȜȺǆǳǩIĳƧēȳȜȺǹȍȮɀȝǑǟǃǭǓƼ 
 
Ʃ ×ȓȾȖɀǥ GaussianǤǦƻǥǳǄǣĂƋǈǂǵǭǓƼ 
 
•	 Ðq 24:ǭǠǥ:7ĈǈŇǅƻ{ŇÊƎǥĖļǈPŁǠǓƼƩ









Ʃ Ǧ Gaussian=ċÆöǥåōǠǓƼ 
 
【実行コマンド】 
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Ò»Â 3. e2-01.com ¬Q2 «¸ËÕÃ 






Ʃ ×ȓȾȖɀǠȍɀȦȑǑǟǃǶ GaussianǠǦƻ12ǆǳǩ 24:Ǡǥ:7ĈǈPŁǠǓƼqǉǣ9tǥ
œÞǤǖǨǏùċǊǚǐǃƼƩ
  12ǭǙǦ 24:Ǡ{ŇǓǶǤǦƻȺɀȝȓȈȏȷȾǤ Link 0ȋȯȾȞǥ%NProc=:ÂǹŻBǑǭǓƼ©1A




Ʃ {ŇǑǟƾȲȳȹƇǈŴǵǣǃƿǡǃǄȁȸɀǤǣǜǙhSǦƻ Link 0 ȋȯȾȞ %Mem= Ǡ ċȲȳȹƇǹkǲǑ
ǟǊǚǐǃƼ 
Ʃ






















Ʃ ŖĩǈıǓǶǡƻǾȾȪșȝȨǻǾȺVǤ¯t.log ǈǝǌǴǷǙĴàȨǻǾȺ (!Ɉ e2-01.log )ǈ§ǐǷ
ǭǓƼŖĩĴàǹǦǒǰƻCPUÊƎǣǢǥŖĩë ċƇǤƏǓǶ¢gǱǎǎǤWǭǷǭǓƼ 
îıǣǴǧƻǎǥȨǻǾȺǥÖǤ ƾNormal termination of Gaussian 09.ƿǡǃǄȲșȓɀȐǈ8AǐǷǭ
ǓƼȨǻǾȺǥÖǹŊěǓǶ tail ȋȯȾȞǠęŞǠǉǭǓƼ 
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Ʃ ×ȓȾȖɀ×Ʀ 1Ɣ =ċĕť|ǤǥŰÄǹ,ǅǟǂǵǭǓƼ 
 
• ƚtçſŧǤǳǶGxǥµó ħā,ȅǿȏǼȾĜ,1998 
• Gaussian 09 User's Reference 
• Gaussian 09 IOps Reference 
• Gaussian 09 Online Manual, http://www.gaussian.com/ 
• GaussianȪȼȉȸȱǤǳǶƇtGxŖĩȯȠȵǼȺƩ ɈƩ f¦ìɅ
\8ā 
• ǓǋǠǉǶƇtGxŖĩȦȇȟɀȒȯȠȵǼȺƩ ɈƩ ïìƈɅŨťĜ 
• ǓǋǠǉǶ9tȏȰȵȻɀȏȷȾȦȇȟɀȒȯȠȵǼȺƩ ɈƩ ƋîƓɅŨťĜ 














Ʃ =ċǏÓǥÆǤƻ GaussViewǥ CD-ROM ǹŮǑ8ǑǃǙǑǭǓƼ 
 
Ʃ Ʃ =ċÚ 
Ʃ Ʃ Ʃ Ʃ ȿÜHqx6ǥÆ 
 








ȥȵɀȹȾȈȑ Gauss View 5Ɉ  http://www.hulinks.co.jp/software/gaussview/ 
 
Ʃ :ȋȾȧȵɀȖ front.cc.tohoku.ac.jpǥ GaussianǠœÞǹ{ŇǓǶ©ƠƩ
Ʃ
   1. 1AȜɀȖ§ƻGaussianǥǾȾȪșȝȨǻǾȺƾ.comƿǡǑǟȁȈȑȮɀȝǑǭǓƼ 
   2. ǾȾȪșȝȨǻǾȺǹ front.cc.tohoku.ac.jp ǤŷżǑǭǓƼ 
   3. front.cc.tohoku.ac.jp ǤȼȉǾȾǑǭǓƼ      
   4. subg09 ȋȯȾȞǤǳǵœÞǹ{ŇǑǭǓƼ 
   5. ĴàȨǻǾȺǹŷżǑ GaussViewǠŊěǑǭǓƼ 
Ʃ






































Ʃ GRRM14 ǹċǃǟǙ§àǹ3ŊǓǶǡǉǦƻìǥǳǄǣǠƻŅŀV, ȪȼȉȸȱV, versionVɃGRRM
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Ohno, Global Mapping of Equilibrium and Transition Structures on Potential Energy Surfaces by the 
Scaled Hypersphere Search Method: Applications to Ab Initio Surfaces of Formaldehyde and Propyne 
Molecules., J. Phys. Chem. A, 2005, 109, 5742-5753.; (3) K. Ohno, S. Maeda, Global Reaction Route 
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l o{ree
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l vree
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l }twwie}iere
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17228-17229. 
l xetre
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Large Flexible Molecular Systems Based on Combined Global Reaction Route Mapping and 
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l re
S. Maeda, K. Ohno, K. Morokuma, Updated Branching Plane for Finding Conical Intersections without 
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l ~yre
S. Maeda, K. Ohno, K. Morokuma, Automated Global Mapping of Minimum Energy Points on Seams of 
Crossing by the Anharmonic Downward Distortion Following Method: A Case Study on H2CO., J. Phys. 
Chem. A, 2009, 113, 1704-1710.; S. Maeda, K. Ohno, K. Morokuma, Exploring Multiple Potential 
Energy Surfaces: Photochemistry of Small Carbonyl Compounds, Adv. Phys. Chem. 2012, 2012, 
268124. 
l te|ele~vjty|re
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Reactions., J. Chem. Phys., 2010, 132, 241102 (4 pages).; S. Maeda, K. Morokuma, Finding Reaction 
Pathways of Type A + B → X: Toward Systematic Prediction of Reaction Mechanisms., J. Chem. Theory 







Ʃ ×ȓȾȖɀ×Ʀ 1Ɣ =ċĕť|ǤǥŰÄǹ,ǅǟǂǵǭǓƼ 
• GRRM14 User ManualɃńŠāɄ 
 
 




















Ʃ Marcǥ1AȨǻǾȺǦƻ¯tǹ .dat ǡǑǭǓƼ (!ɈƩ job-name.dat ) 
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Ò»Â 6. job-name.dat ¬Q2 «¸ËÕÃ 





O 3. run_marc §	³ÈºÐÕ 
ȃȪȏȷȾ ŢÈ 
-jid (-j) job-name  (ơ) 1AȨǻǾȺV job-name.dat ǹ±z 
-cpu秒数 cpuÊƎǥ>Ɛ 




-user (-u) user_name ȶɀȎȍȩȺɀȘȾ user_name.f ǹ±z 





    job-name.out  (œÞĴà) 
    job-name.log  (œÞȼȉ) 
    job-name.t16  (ȮȑȝȨǻǾȺ) 
    job-name.sts  (ȑțɀȖȑȻȮɀȝȨǻǾȺ) 
    job-name.batch_err_log (ȁȸɀȼȉ) 
 
Ʃ œÞÊǥ±zǤǳǜǟƻǎǥǤǱȨǻǾȺǈ§ǐǷǭǓƼǗǷǴǥȨǻǾȺǥåōǦƻƾȯȠȵǼȺ CĻȪ




Ʃ œÞĴàȨǻǾȺ( job-name.out )ǥÖǤǂǶ marc exit number ǤǳǵƻîǤıǑǙǇƻȁȸɀı
ǇƻǭǙȁȸɀıǥhSǦǗǥK^ǈǸǇǵǭǓƼ 
 
Ò»Â 7. H=¬@U « 
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O 4. H= 
ıĐQ ŢÈ 
                   3004 îıƩ
                       13 1AȜɀȖǤȜɀȖȁȸɀǈã8ǐǷǙƼƩ
                   2004 
@oǈđĊǑǟǃǶƻǭǙǦ2@¡ȯȝȹȈȑǈƝîzȯȝȹȈȑǤǣ
ǜǟǃǶƼƩ
                   3002 ±zǑǙȹȍǾȈȺÂ6ǠNÙǑǣǃƼƩ
•	 ǎǥǥĐQǤǝǃǟǦƻƾȯȠȵǼȺ CĻƩȪȼȉȸȱ1AƩƉ AƿƩǹǏLÿǊǚǐǃƼƩ
 
【プリポストプロセッサ Mentat からの解析実行】 
l } §We
Ʃ Mentat ǥűEǤǦƻ:ȋȾȧȵɀȖǤ¶ķǓǶƖǤ X forwarding ǥŘzǹŇǄōǈǂǵǭǓƼ 
Mentat2014ǠǦÅ GUI ǹ´ċǑǟǃǭǓƼÛǥ Classic GUIǦ mentat.classic ǡǃǄȋȯȾȞǠǏ=ċǠ
ǉǭǓƼ 
 









l Q2Me ×, y{ 8Øe
Ʃ MentatǠȳȜȺǹ§ǑƻœÞǥǙǰǥŘzǹŇǜǙƻ 
ȖȩȲȠȵɀ  œÞȐȷȩ Ʃ ->  Åŏ  -> œÞȖǾȪǹƄ­ ->Ʃ  {Ň  ->  {ŇɃ1Ʉ  
    ǡǃǄ¾ǹǓǶǎǡǠƻȣșȘȹȈȁȑȝǡǑǟœÞǹ{ŇǑǭǓƼ 
ȚɀȺȣɀȲȠȵɀ  ȨǻǾȺɃFɄ Ʃ -> Ïǉ8Ǒ ->  Marc1A...  
ǡǓǶǎǡǠƻrun_marcȋȯȾȞċ1AȨǻǾȺ( .dat ȨǻǾȺ)ǹ§ǓǶǎǡǈǠǉǭǓƼ 
 
l Q2Me ×u 8Øe
MentatǠȳȜȺǹ§ǑƻœÞǥǙǰǥŘzǹŇǜǙƻ 
ȲǾȾȲȠȵɀ  JOBS Ʃ  ->Ʃ   RUN Ʃ  -> Ʃ  submit1  
    ǡǃǄ¾ǹǓǶǎǡǠƻȣșȘȹȈȁȑȝǡǑǟœÞǹ{ŇǑǭǓƼ 
ȑȖțǽșȈȲȠȵɀ  FILES Ʃ -> Ʃ  MARC INPUT FILE  WRITE  







ȯȠȵǼȺƾȶɀȎȅǾȞƿ Ǥ·ŸǐǷǟǃǶ!ƣȨǻǾȺǈƻ:ȋȾȧȵɀȖ front.cc.tohoku.ac.jp ǥ 
/usr/ap/MSC2014.2/mentat2014.2/examples/marc_ug/ǤǂǵǭǓƼȋȧɀǑǟǏ=ċǊǚǐǃƼ 







    release_guide.pdf  :Ʃ Release GuideɃ2014.2ńŠāɄ 
    marcwhatsnew.pdf  :Ʃ What’s newɃ2014.2ńŠāɄ 
    mt_help_ref.pdf  :Ʃ MSC.Marc Mentat Help ReferenceɃ2014.2ńŠāɄ 
 
ńÃȯȠȵǼȺƩ Ʃ /usr/ap/MSC2014.2/mentat2014.2/doc/(volavole) 
    vola.pdf   :Ʃ Volume AɈTheory and User Information 
    volb.pdf   :Ʃ Volume BɈElement Library 
    volc.pdf   :Ʃ Volume CɈProgram Input 
    vold.pdf   :Ʃ Volume DɈUser Subroutines and Special Routines 
    vole.pdf   :Ʃ Volume EɈDemonstration Problems 
 
ZÃȯȠȵǼȺ (MSC.Marc2003ā)Ʃ Ʃ /usr/ap/MSC2014.2/mentat2014.2/doc/japanese/ 
    vola.pdf  :Ʃ AĻ ĈŧǆǳǩȶɀȎɀ¢g 
    volb.pdfƩ Ʃ Ʃ Ʃ Ʃ Ʃ Ʃ   :Ʃ BĻ ōĭȸǾȩȸȹ 
    volc.pdfƩ Ʃ Ʃ Ʃ Ʃ   Ʃ  :Ʃ CĻ Ȫȼȉȸȱ1A 
    vold.pdfƩ Ʃ Ʃ Ʃ Ʃ Ʃ    :Ʃ DĻ ȶɀȎȍȩȺɀȘȾǆǳǩĂ<ȺɀȘȾ 
    vole.pdfƩ Ʃ Ʃ Ʃ Ʃ Ʃ    :Ʃ EĻ !ƣƘ 
    new_features.pdfƩ    :Ʃ ÅëŁȅǾȞ 
    marc_ug.pdfƩ Ʃ Ʃ Ʃ    :Ʃ ȶɀȎȅǾȞ 
    mt_help_ref.pdfƩ Ʃ    :Ʃ Mentat 2003 ȫȺȪȹȨǻȻȾȑ 
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+ 9ÈÔ¶ÑÌ Mathematica 
 













Ʃ GUIāǥ MathematicaǥűEǤǦƻ:ȋȾȧȵɀȖǤ¶ķǓǶƖǤ X forwarding ǥŘzǹŇǄōǈǂ
ǵǭǓƼ 
 















    ×ȓȾȖɀ×Ʀ１Ɣ =ċĕť|ǤƻǥŰÄǹ,ǅǟǂǵǭǓƼ 
• ȑțǽɀȩȾǿȺȨȸȱ Mathematica ȩșȈ (Ç×Šā) Ɉ ȝșȤȾ 
• MathematicaÆöǡ ċ Ɉ J.W. ȉȻǾɅȍǾȁȾțǽȑȝĜ 
• MathematicaȪȼȉȸȰȾȉ«ö Ɉ R. ȲɀȗɀɅȝșȤȾ 
• 1ƌ MathematicaƩ ɈƩ Ç× MathematicaȶɀȎɀɅÜƚëqx8ā 
• ǦǲǸǇǵ MathematicaƩ ɈƩ æKƁɅ4ģ8ā 




















Curve Fitting Toolbox 
Communications System Toolbox 
MATLAB Compiler 
Control System Toolbox 
DSP System Toolbox 
Fuzzy Logic Toolbox 
System Identification Toolbox 
Image Processing Toolbox 
MATLAB Corder 
Model Predictive Control Toolbox 
Neural Network Toolbox 
Optimization Toolbox 
Partial Differential Eauation Toolbox 
Fixed-Point Toolbox 
Robust Control Toolbox 
Simulink Corder 
Simulink Control Design 
Signal Processing Toolbox 
Symbolic Math Toolbox 
Simulink Design Optimization 
Statistics Toolbox 
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e GUI ǹ ċǕǔƻȋȯȾȞȸǾȾǠűEǓǶǎǡǱǠǉǭǓƼ 
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l ÄÀ¿9e
Ʃ MATLABǥĲǮŹǮ:7ĈëŁǹ ċǑƻ24:ǭǠǥ7ĈǈPŁǠǓƼÐqȲȳȹǱ 128GB ǭǠ=
ċPŁǠǓƼqŏêǣŖĩǤǏ=ċǊǚǐǃƼǙǚǑƻȣșȘ7ĈǠǦȉȸȨ¸ĎǣǢĎƞ8AǥǂǶȪȼȉȸ
ȱǲƻśēǣ7ĈǦŇǅǭǕǺƼ 
Ʃ function ǡǑǟ§ǑǙ test ǹ{ŇǓǶǙǰǤǦǥèǣȣșȘȹȈȁȑȝċȏȀȺȑȈȹȪȝȨǻǾȺǹ§
ǑǭǓƼȹȈȁȑȝǦǼȪȹȊɀȏȷȾċǥ=ċ¥Ǥ¬1ǑǭǓƼ 
Ʃ






























Ʃ ×ȓȾȖɀ×ƦɇƔ =ċĕť|ǤƻǥŰÄǹ,ǅǟǂǵǭǓƼ 
 
MATLABǤǳǶ>ĈŧǥeĚ Ɉ Ɔ÷+ņɅÜƚëqx8ā 
MATLABǤǳǶ>ǥǙǰǥȏȑțȱUz Ɉ Ŵģ'ɅÜƚëqx8ā 
ǚǷǠǱǸǇǶ MATLABƩ ɈƩ õKƗĥɅdƥƦ 
ǦǲǸǇǵ MATLABħ 2ā Ɉ ŃƆƓɅ4ģ8ā 
     ÐÅ MATLABȢȾȞȩșȈħ 3ā Ɉ ßŇɅĞZȏȑțȱ 
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     MATLAB ȉȸȨǽșȈȑƘ Ɉ a AɅÔ(Ï 
     MATLAB ǡ=ċǥ{Ɩ Ɉ a AɅȍǾȁȾȑĜ 
Ʃ Ʃ Ʃ  MATLABǥĹS ċƩ ɈƩ ƨŪƅrɅâH8ā 
Ʃ Ʃ Ʃ  ÐÅ ǅǶɁMATLABƩ ɈƩ ƜŭɅŨťĜ 
Ʃ Ʃ Ʃ   ǅǶɁMATLAB/SimulinkȪȼȉȸȰȾȉƩ ɈƩ ƜŭɅŨťĜ 
Ʃ Ʃ Ʃ  MATLABǤǳǶĎ-ɂÉ-&Q7ĈƩ ɈƩ ØÝîXɅCQ8ā 
 
     MatlabǤǳǶȉȸȨ¸ĎƩ ɈƩ ŌØĤƩ (gŝ SENAC Vol.37 No.1 (2004-1)) 
     ƨëŁÂ*ŖĩȿPŐGëŁȕȨȝ MATLABǥe×ēǣ ǃÆƩ ɈƩ ƑaÍƩ  
         Ʃ Ʃ Ʃ Ʃ  (gŝ SENAC Vol.46 No.3 (2013-7))  
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